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030004582 %^ 'U^l- 2003/10/10 



[SfSeimi 0002 

IXil^^XH 2003.01.23 

[^Xil^ai^Wl H04Q 

[^§£1 SSI A|g^^ ^^£1^ 3HS A^S5^^ o\m mid Ai^igoiiAi mm^ 

S^SS] APPARATUS FOR TRANSMITTING/ RECEIVING PILOT SEQUENCE IN 

MOBILE COMMUNICATION SYSTEM USING SPACE-TIME TRELLIS CODE 
AND METHOD THEREOF 

[SSI ^^^SXh ^>^S|A^ 

iM^eiSH] 1-1998-104271-3 

[cuaiei] 

[ □ £1 oi 3 H ] 9-1 998-000339-8 

[SS?I sepsis) 2003-001449-1 

S^S:>I1 HWANG. Chan Soo 

i^eie^asi 750704-1 162416 

[o^ojsl 449-905 

suisE gejAi Bmom oijim 303m 1704 

[^^] KR 
[^9£1 ^^5:>ll 

[^S£l S^a:>ll K I M.Yung Soo 

[^Rie^ei^l 640112-1063613 

[^aeis] 463-510 

{^±1 ^yAi m^=?- Diee ^)\xmm^BJ\ Q^¥o^^^M 

109-2401 
[^2!] KR 
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102D030004582 mX[: 2003/10/10 



Ses:*!! NAM.Seung Hoon 

771003-1055625 
[^aeiS] 158-071 

MmmmA\ t\m^m mmom^ 1022-504 

[^^1 KR 

S^a::'!] CHUNGJae Hak 

[^ei^^SiSl 640822-1047624 
[o^tHSl 137-771 

MmmmM m^=? /h^s ^x\D^om^ \m mm. 

[^^] KR 

[^11] ^51^ HI425£| ^§011 ^oia ;gi60i£l =RmO\\ £1 

(2i) 

20 3 29,000 
34 3 34,000 s 

[o^^^gg] 0 a 0 ^ 

[^Ah^^S] 20 m 749.000 ^ 

812.000 ^ 
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1020030004582 #^ '^^V: 2003/10/10 

<el^tH-i- 4^<^1^-1 #^^>^ ^Jii tiiBH-* S]^^><^ i^'lsl 't^-^^ 

A>-g-5l^ ^5^^*>^, M7flSl ^S7l#ollA-1 #^*>^ ^J^-i* l^^fl^i 

^^1^ ^>M-^ 'a^* ^^7l Al^^iSf cfl^l^H ^tfl 

£. 6 

21- <^^^ STTC, t-fl^^lB] ^4^1- 
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105D030004582 <^^>: 2003/10/10 

^ {APPARATUS FOR TRANSMITTING/RECEIVING PILOT SEQUENCE IN MOBILE COMMUNICATION SYSTEM 
USING SPACE-TIME TRELLIS CODE AND METHOD THEREOF} 



J£ 1^ •a^^"?! STTCS AV^^Vfe ^^7l ^Sl- 711 5^=^^^ S-^ltb 

£ 2^ i 1^ ^U-ySDlC 121-1) vfl^l ;^lP^SCl(121-P) ifl-^ :£AltV 5.^ 

i 3^ £ 1^ 4^^7Hl/.-l ^Al^rV^ H5fl<y ^^u^ 7ll=^^^S- £^1*1- 

S. 4^ 2711 Si ^Isc-l^, 371131 <?]:tim* 71-^1^ STTC ^^7] 711?^^ o.^. ;£ 

-£ 5^ 1^ ^^7l ^^ofl -a-^*>^ ^^7l ^3:* 7ll^^O.S. £Al^ 

i 6^ ^ ^'^^ <a ^aHHI rx^^ STTCl- A>-g-^l-^ ^Ai7l 7lls^^o.^ £Al^ 

:£ 7^ £ 6^ 4^^7H1A-1 ^^Al^l-^ H2^]oj 7ll5f^^S £Al^ 

£ 8^ £. 6^ 4^^7l ^S«^l ^-§-^>^ ^Al7l 71151=21 o.^ SAltl- S.^ 

£ 9^ ^ Al^Eflol^ ^Jlj-l. 7115^^ S-Altb HEfl^ 
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102D030004582 ^^ 'U^l- 2003/10/10 

Space-Time Trellis Code. <^1^]- "STTC"e|- %l^>7lS t!:i=f)» ^>-§-*l-^ -f-^ a1>ie^o|]a-1 3). 
^l€^(pilot sequence)* ^^^^>^ ^ ^^l^f. 

-i-^ A] (Mobile Telecommunication System)*^] ^^^1 ^7}JL, Ht!" ^ 

7l ol^^ ^Ai Al^^e^oflAi A-ltil^^>^ tll<^lEl^o] ^#5]-7ll #7>^<H1 Jl^^ c-flolEi 

^ 7l^l^:?> wl-§-7l«J->^^ ^ifl^ tq-^ ^^(W-CDMA: Wideband-Code Division 

Multiple Access) «<^-^^, ^^1^ 7l^l^:Cl: -S-7l«<J-^^ CDMA(Code Division Multiple Access, 
ol^V "CDMA-el- ^la^>7lS. t!-i=V)-2000 tT-^-^S. S^5|-s>ji ^^1^, ^7] o]^ 

^^^^S. 71^1^* -i-sfl i:f^7fls^ ^^7] (MS: Mobile Station)^*^! 
^ ^^S. ^^i^t^. Zieic-ll. ^7] o]^ -i-Al Al^EjoflA-l ji^ ^]o]B\ ^#Al ^Ai ^11^ 

^^5*>fe 511 o]^ (Fading) ^-^-^1 5>j|^€t4. ^7] silolTg^ ^ai 

^S.^ ^ dB<^1^i dB>7H ^^Al^lH-S., <^1^7fl 4^1^ ^^Hl ^^11 sfl^^ ^A] 

^S.^ ^-f , ^Al^ ^^c-flolE^o^ ^ 

AlAl>,e^oflA-l Jl^ C-flolEil- A^tll^, ^-]^> 0^0] ^Al^>7l ^*fl^i^ 5|lollg^ ^M.^flO>l?l- 

^}J1, o]^ no\^4, ^^t}7] ^«flA-1 o^el 7>>^1 «j-i^sl cfol A] El (Diversity) 71^0] A>-g-^ 

49-5 



1020030004582 %^ 'U^}: 2003/10/10 

<12> ^oV2^ o.^ CDMA ^11^^ ^^(delay spread)!: ol-g-sfl cfolti^AlB) ^a] 

5fl<^la.(Rake) ^^7]M: ^11^^>J1 9X^. ^^7] efl<^lB. ^^7]^ c}^ ^S. (multi-path) ^ 

^1^1 7l^* eflo]s ^^7l^ ^IS^ ^^>o] ^^^l^cf z]-^ ^^^V:^l 

o] ^c^-. stb. "^lEl 5:1 aj( Inter leaving)^!!- (Coding)^ <>l-g-s:>^ ^-<^ltt1^lHl (Time 

diversity) 7]^^ S.^^ ^>il:(Doppler spread) A>-g-^tq-. t}^]^^, ^7] a1;?> v^o] 

Sl-Bl ^ll^ofl^i^ ^]-%-^}^ 7^<=>] ^^^^ 9X9X^. 

<13> O.S.]B.S. ^vfl ^11^321- ^o] ;^lc^ ^xyo] ^fl^jq-, ^^^7.} ^fl^Jz]- ^o] £^5] ^a> 

^-1^^ ^fl^^l^i^ i^l^l^-i: ^^*>7l cfolalA]El(Space Diversity) 71^0] A>-g- 

^1=1-. ^>7l CfollJlAlEl^ ^ 711 <^1^^ tb^llM-l- *^l-§-*V^ ^O]^^]^ 7l^olcf. 

^, t!: 7flS^ ^A] o>EflM-» ^tfl ^Al^ X\^7} ^o]x^O^S. 9m H ^S. 3.7]7\ ^-f , 

'^^S ^ Slcf. nei^. ^7l ^^^jEflM- x:l-olBl^l^ 71^31 ^^7loi] 

S. ^^M^ 371S1- Wl-§- ^^<Hl^i t^^7ll^ 'eteflM-l- ^^l^V7l ^»7l nfl^oll, 7l^l^c>ll 

<14> ^§1, 4^-11 cfl(4G) o]^ Al>^^E^cHlA-l^ 10Mbps vfl^l 150Mbps ^S.^ ^JB- 

7lcflarl-jL 9X^^. J2.^^(error rate)^ ^^^^ ^-^ ollel^(BER: Bit Error Rate, 
"BER-olel- ^13->71^ t!:^^) 10-3, c-1]o1e1s1 ^-f bER 10-6, <^-a-(image)^ HER 10-9 ^£ 

♦ ^^a:>ji oxt^. ^71 STTC^ cf^ <?]:Efli45* 7\^o] ^o.^A^ .^^ 

MIMO 5ll^<^l>^i cllolE-1^(data rate)^)- ^sls.(rel iabi 1 ity)^! ^a1^<?1 7^^^ 7}7^Si.^ 7]^ 

49-6 



0030004582 #^ 'U^}: 2003/10/10 

^7] STTC^ ^-tl7l ^>€* ^^^-9-^>«| ^^71 Al^;<i i:folu]AlEl 

ol^^ ^7l] ^^Icf. 5E*V, ^7H^ cH^#(bandwidth) 3.^ ^^l^Ccoding 

gain)-i: ^ 9X<^^^ -§-^«^l ^ 7fl^^ 7MJ1 

<i5> neflAi, ^7] c^.olB]A]E^ 71^^^ 2^-g-#<^l 91"^ ^7] STTC« ^>-§-^H, ^71 STTC 
♦ ^l-§-^>^ ^J-71 nf^7fl^ ^>-§-^ °fl 5|lolig ^ll^Cfading channeD^Hl ^«fl 

^S7l^ ^fl^ o]^(channel gain)^ :^i*Hl tfl-g-*>^ rq-olHlA]El ^(diversity gain)4 ^^1 

^^^]^ Jl4» 7H^ o]s.(coding gain)# <^7\] ^rf. ^7] STTC» 
^V^i ^^a^V^ «c}-^^ Vahid Tarokh^l", N. Seshadris]-, A. Calderbank7> 1998\i ^l^tb 

IEEE ^•'H "Space time codes for high data rate wireless communication: Performance 
criterion and code construct ion, "<^1 7l;«flsl<>l ^i^fCVahid Tarokh, N. Seshadri, and A. 
Calderbank, "Space time codes for high data rate wireless communication: Performance 
criterion and code construction," IEEE Trans, on Info. Theory, pp. 744-765, Vol. 44, No. 
2, March 1998). 

<16> ZL^]^ c^7]^^ S. 1^ ^2it}c^ ^7] STTC* A>-g-*>^ ^Ai7l ^^*>7]S. 

<17> ^7] S. 1^ <^^2^<y STTC* ^]-§-^>fe ^^7] 7lle^^ -£^1 ^ 

<18> ^V7] S. 1^ %i-S^>^, P7ll^ ^M. ^o]B\ Wis (information data bit)l- di 62 ds 

... dpol >a-7l ^^7]S. 'a^sj^. >a-7l c^lolB] di d2 ds ... dp^ ^€/ 

^^7KS/P: Serial to Parallel Convertor)( 111)5. "^^^cf. '^7]>^^ , ^7] 

(index) P^ ^7] ^^7]ollA^ ^.?1 A]^ .^ovoi] ^ti cflojEi 7ll^l- 14 

Ej-tflt^, ^7] c].^ A]^^ >a^(symbol) -^o] ^ ^ ojrf ^^7] ^j^/i^^ ^^7] 

(111)^ ^71 c-llolE^ alH^ d 
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0030004582 ^^ 'U^}: 2003/10/10 

1 d2 ds ... dp^ ^^^}<=^ ^ll<asc1 (encoder) (121-1) ^]P<^3.v^(12l-P)S. # 

^, ^^7] 2^1/^1 ^€:7l(lll)^ ^^ii cllolEi di^ ;^ll^^t:-1( 121-1)5. 

^^^}Jl, ojel r^i]o]^ dp# ;^lP'?lSi:-l(121-P)S. %^1s}:^. ^^1^. 

^ll^^i:-1(121-l)vfl^l ^lP<ilSi:-1(121-P) z^-z]-^ ^7] 2]^/tg^ ^*7l (111)o1]a-1 ^^^g 
^S.^ ^^^>«^ ^IB] <?1^^ <y^^t!- ^ ^11^2:71 (modulator 

1)(131-1) ifl^l ;*flM€2:7l(modulator M)(131-M)S. ^^7]^^, ^7] >^7l ^ 

^•^l^^. ^J-7l ^^ll-a^tH (121-1) l^^l ;«flpol^C-1(121-P) -ilSCi Vfl-f- ^2:^ ^V7l<^lA^ £ 21- 

<i9> ne^Ji, >a-7l >ll 1^^71(131-1) xfl:^l ;^lM^S7l(l31-M) ^^-Br ^7] ;^ll<ysi::-1 (121-1) 
vfl^l ^lP^^c1(121-P)<HlAi 'a^^V*^ ^^^51<H 9X^ ^2: ^S^V 

^ #^^t:f. >a-7l 1^2:7] (131-1) tfl;^] ^lM^2:7l(131-M) ^^^1^ 
^ H ^A>§>£.S. <^7lA-l^ >^7l ;*fll^2:7l (131-1)1- <U ^]S. ^^*>7lS. 

^^7] /^l 1^^71(131-1)^ >^7l ^ll^^cK 121-1) ;^lP<ysi:-1(l21-P)<^lA-l #^^1: ^^1- 

7}^^ ^ ^7] >H1 1^2:7] (131-1)7> <a^Sl^ ^A] o>Eiluj-, ^ ;Hll^A] o>Efl ^(ant 1) 
^-g-^^^ ^]^^ ^*>J1, ^71 ol^o] A]^^ Die] ^;g5]<H «ci-^-^S. ^ 

St!" ^ ^ll4#5|-7l(MUX 1)S ^7]^^^, ^7] BPSK(Binary Phase 

Shift Keying, ^1^> "BPSK"e} ^^7]S. ^cf) 
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1020030004582 ^^ 'U^}: 2003/10/10 

QPSKCQuadrature Phase Shift Keying, "QPSK"5l- ^^■7]S. tb^-) QAM(Quadrature 

Amplitude Modulation, "Qm"<^]^ ^^-7]^. PAMCPulse Amplitude 

Modulation, "PAM"ol2^- ^t}7]S. ^cf) «<J-^s)-, PSK(Phase Shift Keying, <^]^ "PSK"^ 

7flol:E.S 2P-ary QAM ^^^^ 7M^}7]S. ^t\., 

^7] ^ll^S7l(131-l) tfl^l ;^lM^S7l(131-M)^ ^^1- Si vfl^l Sm* 

^7] ;«llin1-^2|-7l (14101) tfl^l /5)lMtq-#5)-7](l41-M) z^-z^-o.^ ^7] ;^flli4#5|-7l 

(141-1)^ ^7] ;Hll^^7l(l31-l)<HlAi #^tb Si^ ^a^^V^, Heflo]^ a]^^ aj^^ 

7l(training sequence generator )( 151) <H]Ai ^J^^tl: Beflo]^ ^]^^ sf'^^i Al^rii* <y 

cf^^t]- 4^ ^11^^ <?l:tfli4(ANT 1)1- -i-tfl ^^tlrcf. <^7lAl, ^^7] Hefl^^l^ ^]^^ 
^5^^71(151)^ ^^7]9\. ^Ai7i^ ^11^ ^^(channel estimation)* ^1€^-1- ^J^^^>i^, 

^]JIL^ ^ ^ojo^ Al€^Sl 27}^] ^Eflo^ ^^^5^4. <^ 

^ Beflol^ Al€i<^lDl, ^71 fj-^ ^ojo^ ^71 ^^7lSi)- ^^7]:^ ^^^<H1 

^11^ ^^51^ 21-*^^ Al€i(pilot sequence )olT:f. ^7] ^]^:^ ^ sj- 

Ai^>,7> ^^Hl^ o)ioit]:£ ^^^l;^! ^7] ^li^^5|-7l 

(141-l)Sf i^>€-7H y^^^] cf^^7ll-, <a <^1S ;*llMi^#^7l(141-M)^ ^7] ^IM^S 

7l(131-M)<>ll^i €S A]ig Sm* SJ^^V^, ^7] BE^lo]^ Al^>, ^5'^^7l(151)<^lAi #^ 

Beflo]^ Al^i 2)-<^5^ ^^n^}<=^ i=f^5)-tb ^ ^1M ^Efli-)-(ANT M)» 
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0030004582 #^ <^>c>: 2003/10/10 

<2i> ZLE.]^ o^7lAi s. 21- ^2^^}c^ ^^7] ^Hll-y^cl (121-1) ifl^l ;^llP<el ^c-] ( 121-P) tfl«- ^ 

<22> >a-7l IE 2^ JE IS^ »]l<y^i:-1( 121-1) i^^l ;^lP^sel(121-P) vfl^ ^Sl- iEAjt!: S.^^ 

'=>]^. 

<23> >^i-7l £ 2# %i-2:s^>^, ^7] S. ^^tb ^ll<?lsc1 (121-1) vflx] ;^ilP<y ^r:-] ( 121-P) 

^ ^7] £ 2«^1 JEAl5]<H o;i^ wl-fil- ^si- 7>;^lD^, ^1-71 ;^ll<?l^i:-1(121-l)l: <:^1^ 

<^ ^i^*>7lS. ^t^. >a-7l ^^/^^ ^^7l(lll)o)lA^ t-^tb n^]^ HlH di^ ^11<?I^ 

i:-1(121-l)S ^a^slJiL. ^71 ;^ll^SDl (121-1)^ ^1-71 c-floiE-l wlH di^ tapped delay 
line. ^ ^l9^7l(D: Delay)-&(211-1) (211-2) , .. , (211-(K-1))S <^7lAi, ^7] 

tapped delay lineal ^l«!7ll-^ -^7] :^ll«?l^t:-l (I21-l)fi] ^#^(ol^> "constraint length"^^- 

^^^}7]S. K iicf I7fl 7fl^S ^wj^cf. ^7l ^l<?l7ll:(211-l) (211-2), .... . 

(211-(K-1)) y^^^ ^^51^ ^^1- ^l-S^H ^, ^lo^ 71(211-1)^ -^-71 

z^]o]B\ HlB di* ^l^sH ^1<?^ 71 (211-2)5. %n^}JL, ^7] ^1^7l(211-2)fe 7:loi7l 

(211-1)011^-1 #^^1-^ Aij:^. ^]o^^ ^ Htt. ^7l ^71 ■i:(211-l) (211-2) 

(211-(K-1)) n^-^^ ^l^Sl^ ^S.^^ ^^5l<^ 9X^ ^]^o] ^^7^A\ s.^ 

7>^7l(modulo adder)#(221-l) (221-M)^ ^71^^, ^7] S.^S. 7>^7l# 

^ 711^^ -^71 ^Al «?>El]m-0^ 7|]4^Sq- ^^SH. ^7] S. ^A] oVEflx^S-O^ 7fl^7]. jjol 

A^7l S.^s. 7>A]-7ll- ^Al M7fl ^amt^-. ZLSlJl >^7l >^1 7ll-(211-l) (211-2) , .. , 
(211-(K-1)) y-^n^ 'U^^<^] ^n^]^ <=>]^^ gi, j, S^Sl^Cfl, ^7] gj^ K^lAi 

^_^t:-l ol^>,ola^, ^Eflq- ^^>iolD^, p]l2.5l «?m>iOlrl-. ^y] S. l^A^ py^S] <?! 

^C-Il-Ol ^7ll*>Jl, M71101 oVEflq-i-ol ^^^^}B.S. ^7] i^ loflA-l p^7>^l ^7^^ , ld]]A^ 
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M^V^l ^7l-*H, loflA^ constraint length k^M ^7}^^. ^7] S.^S. 7>'a:7l*(221-l) , 
... , (221-M) ;^l<^7ll-(211-l) (211-2), .... (211-(K-1))£^ ^^^^ ^SL^] ^^7] 

^«fl^ 7><0:*H #^t!:i=f. ^7] STTC "^1^^ U"^ ^^1 ^7] Vahid 

TarokhSf, N. SeshadriS^-, A. Calderbank7l- igQS^d ^I'tbtb IEEE "Space time codes for 
high data rate wireless communication: Performance criterion and code construct ion, 

^7M^^^ ti>5Jl- ^o] ^Al7l<HlAl STTC 913.^^ ^Si^ ^^7l«^lAl 

^3.^^}7] ^^A^^ ^7] Cf^7ll^ ^tflM-*^ -f-^ ^^7} ^7] ^^7]c^] 

^7l^7>xl ^11^ ^^^^ ^o>o>n> ^j-rf, ol^7]l ^^1:^ ^11^ ^^^^ <a:<^l-^7l ^ 

^7] ^^7]^ ^fl^ ^^^-^S ^7] ^>^7]7} ^ ^ 

^>Jl, ^^-71 ^11^ rtl-e]- ^^5]^ =^^1 x]^^ ^^y]^6\]A^ 

S. 1^^^*1-711 £1^ ^olcf. 

«^1^^1 ^7] 4^^7l^ 511^ ^^]o]^ X\^^ ^o. ^o^^ Al^^il- 

^7] Beflol^ X\^^ nj-o^^ Al€:^i» ^^*>fe -^"LHl^ cfloiEii ^ 

-a^l^l ^^cf. t!-^, ^71 Hellol^ Al^^hfe ^^7lS!l- ^^7]:^ ^711- ^7l^ o.^ ^ 

Al^>iSA-l, ^tiV^lo.^ ^11^ ^:^o] ^^^}7\] ^Sl-^V^I nfl^ >a-7l Hellol^ ^1^ 

^^•i: 7MJ1 ^^d*>^ ^<^1 7>^*>cl-. ZLalM-, ^^]. 'U ^ S. 

^'^(frmeM<^]H ^11 ^^'^^'^l ^JES. ^fl^ ^£71- ^e}-^!^ -^-71 ^^11^ ^^Sr ^ . 
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^#^H ^si-^m ^^^ji, ^7] ^11^ ^^i-i- 7}^] 31 

<26> zi&l^ c«^7lA^ £ 3^ ^Si^c^ ^7] ^^7]ollA-1 ^A}^].^ S^(frame format)* 

<27> ^V7l £ 3^ £ 151 ^Al7lol]A-l ^^^V^ ^eflo] ^ro^^ 7llEf^ O.^ ^A] ^ S^ojt)-. 

<28> >^J-7] £ 3# ^d^^<^l ^Z^H :£ 1^ ^^7)011 ^til^ oVEflM-S.^ 7l]^7> 27fl 

^-f* 7>^*]-7lS. £ 3* m '?]:Bfli4(ANT 1)5+ ^12 o>Bflu|. 

(ANT 2) z^-z]-* ^Al^^ ^efloj ^p^o. jeeflol^^ a]^^ ^a] ^:<iKTraining 

Sequence) (311 )2f, cflolEl 4^a] ^^(Data)l-(313) , (317) , (321)4, ^'U^ 

^^(Pilot)*(315),(319),(333)S- ^^^^cf. >a-7l Heflo]^ a]^^ ^.a] ^:?>(311)^ ^^-71 ^ 
Ai7]^ ^Ai7i^ ^7] H^1<^1^ ^]^^7} 4^Ais)^ -^l^^olD^, >^7l 

tflojE^ ^^1-(313).(317),(321)^ c-llolE^^ol ^1^^<^1i^, ^['U^ 

^^#(315), (319), (333)^ ^^1 c-l]olEi ^^^1^ ^tfl^ ^^^^ ^th 4*^^ 

Al^^7> ^Ais)^ ^]^^^]^. SEtb, Hell<5l^ ^1€^7> ^A]s]^ ^1^^* "Tx-el-^ ^ 

^^H, ^7] tilolEl7> ^Als]^ ^1^^* "Tu"^5L ^7] JXj-^fi Al€^7> ^ 

^s]^ Al^^V^ "Tp-el-Ji ^j^^>7l^ ttcf. :iEflA-l, ^V7l 4^^1710^ ^1 1^-^51-71 (ui-l) ^fl^l 
^lM^-^5]-7l(l41-M)^ (1) ^7l Tt ^l^t!:<^l>^i^ Hefl<^l^ ^1€^« ^-^^VS^, ^ ^7] He^l 
^1€^ ^5^^7l(l51)<^lA-1 #^^]-^ Heflo]^ ^^^>iE^ ^l<H^>i, (2) ^7] Td 

Al^^cIjA^^ ^j:^ CflolE^^ ^A1^>£S.^ ^ ^V7l ^11^2:71(131-1) vfl^l ^lM^S7l ( 131-M)<H1 

#^*]-^ €3: >a^l- Si tfl^l Sm* ^^*>S.^ 4<H*>^. (3> ^7] Tp Aj^^Vc^lA-l^ 
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^ Aj^^^l- ^Ai^>is.^ ^ Heflo]^ A]^^ >S^^7l(l51)ofl^i #^^>fe 2}-<a^ 

C^JlA^ 'a-7l<^lAi STTC* A>^^>^ ^Al7l ^2:Ofl>«.i ^^C] 71)^71- 27llol 

£ 4^ 27)1^ "^St-I^q-. 37]]^ <?>EflM-» 7}^]^ STTC 4^^7l ^2:1- 7fl^=2^ O. 

^71 3E 4# 271121 C^lolB^ tilH# did27> ^7l ^^7lS- SJ^^^, 

^J-71 SJ^^ c-flolE-l til^s. did2^ ^^/^t €«:7l(411)^ ^d^^cV. ^7] ^^/^^ 

•^^71(411)^ ^7l C-llolBl WlBl- di, d2^ ^d-71 t-flolE^ n]^ di^ 

/^lU^SC^ (421-1)5. #^*1-Jl, ^7l c-llolE-1 alH d2^ ;^1 2 ^SC-l (421-2)5. 'S" 

7l ;^ll<il^c-l(421-l)7> constraint length K7> 4H1-J1 71-;^^ §>ig (constraint length K = 4), ^ 
71 ;^ll^scl (421-1)21 ifl.^ ^7] S. 2ollAi ^tg^ ^l-^l- ^ol ^7] constraint length 

K 4:^1:1- 1^^ 711^^ 371121 xlo^7ll-4(l+2D+D3) 37ll2l 7>'a:7l-i-ol ^Hl^cf. nsfl^i, 

^^-71 JHU^Si:-! (421-1)^ ^ ^l'?!7lS. <^^^^, ^ ^l^Sl^l c^lolE-1 wlB di^, 

^ «1^11 ^19^7H1A-1 xl<g^ tilH<Hl 2# ^t!: W1H21-, .<il Hl;5^fl xlol7HlAi A^] ^1^^ 

WlH7> o]:Eim-(ANT 1)21 ^1 1^2:71 (431-1)<^1 <?i^5l^ 7l-^V7lS. %^ 

tb^-. ol^ ^o.^ >a-7l J«lll^^t:-1 (421-1)21 371121 2.1-5. «a<0:7ll-2l zl-z^- ;5lll^3:7l 

(431-1)21-, >sll2^S7l (431-1)21-, >^ll3^S7l(431-3)S OL^JL. ^7] y^]29l3.\^^ 

(421-2)^ ^7] 311/>^1 ^€:7l(411)<^lAi d2* ^^^H ^11^^^1(421-1)21- ^ 

<gt!- «J-<i1.^5. to^gt!- ^ -^7l 41^^71(431-1)21-. ;*11 2^^71(431-1)21-, ;^l3^^7l (431-3) 
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<32> 1^^71(431-1)^ ^7] 1^^1=1(421-1) ^ ^I2^^i:-I(421-2)<^1A^ #^tt ^S. 

# <a^5rH "15^ ^S^H ;^lli=f#^7l(441-l)S. #^*Vi:f. c:xl7lA-l, 

7l 4^^71611 ^-g-Slfe ^2: QPSK U-^olel-Jl 7>^*>7lS. *H . ni)-E:}-A^ ^7] ^913.^^ 

(421-1)<H1A^ #^tl: ^^7}- hiO]JL, ^7] ^I2'el^i:^-1 (421-2) oflAi 4^tb ^^7]- ^-f ^7l 

1^^71(431-1)^ ^oM QPSK ^^t}c^ bi + b2*j^ ^^^}:^. -^M ^11^^71 

(431-l)sl- '^>^7>xl «^<5qo.s ^7] ;«fl2^S7l (431-2) ^ ^13^^71(431-3)^ ^7] 

(421-1) ^ ;^l2<?lScl(421-2)ollAi "^^^V^ QPSK ^S^>o^ ;Hl2cl- 

^21-71(441-2)^1- ^l3nl-#5}-7l(441-3)S ^7] ^lli:^-f^5l-7l (441-1) ifl^l ^l3cl-#^7l 

(441-3) ^7] ;^1 1^^71(431-1) vfl^l >fl3^2:7l (431-3) oil Heflol^ a1 

^3^j7l(451)<HM-l t:l-^s|-*H <y:EllM-(ANT 1) tfl^l >fll3 tlr^l 

H-(ANT 3)^ #^*]:i=l-. «^7lA-l, Aj-7i Ee^jolx^ Al€i7V ^^^^ Tj^ 10^S(Tt = 

10), ^1-71 t3ll'^lEi7> ^^51^ AI^VOI 10-9-S(Td = 10), ^1-71 Sl-<a^ Al^>,7> 

^1^^ Tp^ 2^JL(Tp= 2)7>^*>7lS ^tzf. ZL5l^ ^7l ;^llicl.^2l-7l (441-1) ifl^l ^13^- 
#51-71(441-3) ^zl-^ 10^ 'i( symbol) -^«?]:<H1^ ^7l HEll<5l^ ^]^^ ^S^^7]i451)^]^^ 

Bsfl<5l^ ^1€^* 4^^s:l-Jl, ^1-71 10 ol:f 10^]^^ -^^<^1^ ;^ll^ 

S7l (431-1) ^l3^S7l (431-3) oil A-^ #^*>^ Si xfl^l S3#. ^ ^JS. cjlolBl 

4^^^1-i. <^1^ 2^^ ^9l<^]^ ^^7] Beflol^ Al^i ^<§^j7l(451)o11>^i #^*>^ 3|-<g 

<33> Cl-^^S. S. 5# ^S3:>ol Aj.7l j£ io| ^Al7l ^^ol] ^-§-5^1-^ ^A|7l Z|L2:^ ^^*>7l 
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<35> ^7] S. 5» ^SBr>Ta, 4^Al7lol]Al oll<H^-^S. ^SL^ ^7] ^-^71^ ^A] 

^ ^tfli^CANT 1)» -i-tfl ^Jl^ ^ll^i::|-^2|-7l(DEMUX)(511-l)S. <a^3^Jl, o]^ a]o. 

^IN -yrBflq-CANT N)l- ^lN^tq-#2|-7l(511-N)S. ^7] ;^ll 

^4^51-71(511-1) ^lN^4^5|-7l(511-N)^ ^7] ^A] oVtfluKANT 1) vfl;^] ;^1n ^a] 

<y:tflu|-(ANT N)ollAi Ais:^ <^ cf ^2|.^].o^ ^fl^ ^^j7l(channel estimator)(513) nj] 

B.^ ;^l'a-7l (Metric Calculator )(515)S <^7]^^, ^7] /^ll^cf^2l-7l (511-1) tfl^l 

^lN^t4^5|-7l(511-N)^ ^t^^S]^ ^^m: ^4-^5|-^H ^li t-llolEi Heflo]!^ ^ 

^ 2l-<^^ Aj^iS. ^^Icf. 0^71^-1, ^^7l ^1 1-^4^51-71 (511-1) vfl^l 

^lN^4^5|-7l(511-N)7> ^Al Al^=. ^Cf^sl-^l-^ >^7l £ SoflAi -^^th «>^4 ^^1 

7l<^lAi ^Altb ^Ai ^^ofl >^^^>7fl ^4^5l-*m ^<^14. ^, ^7] ^Ai Ai:£7l- Hellolx^ 
^A^7|. ^A]£l^ AV7] ;5ili^q-^5|-7l (511-1) vH^l ^lN^q-^S}-7l(511-N)^ ^7l 

^^5]^ Heflo]^ Al^>h» >^7l ^11^ ^:^7l(513)S #^*>J1, ^7l ^A] Al^7> ^o] 
B^7> ^A]£]^ ;g o. ;^ll^4^5|.7l (511-1) tfl^l ;^lN^ 4^^7l (511-N)^ ^7] ^ 

^-S]^ cflolE-l* ^1-71 7llA>7l(515)S #^^>J1, ^7l ^A] A]:£7l. s)-*^^ A] 

7> ^^S]^ ^^V-g Aj.7i ;«fll^cf#5}-7l (511-1) ^^1 ^lN^cf#2l-7l(511-N)^ ^7] ^Al 

5]^ Al^AiS--^7l^ll^-^^7l(513>S :53<^14. 
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<36> ^7] ^^^71(513)^ ^7] ;*lll^Cf^2}-7l (511-1) tfl^l ^iN^ Cf ^2l-7l (511-N) Z^-Z^-o^l 

^J:** B£11<^1^ ^]^^ ^5^^7l(514)<^l^i ^^1- 7HJ1 ^|]^ 4-^^^ ^ 

^ ^41- hypothesis (517)5- 0^7]^^, ^7] HeUo]^ -^5^^71(514) 

^ ^^7l<^lAi ^v;^|^v HeUo]!^ 5}-^^ ^l€i, ^ £ l<HlA-i ^tg^b Heflo] 

^ ^1€^ ^S^^7l(i51)oll^i ^5^^B:>^ Heflo]^ Al^^isf ^'^^ Heflo]^ 

^1^^ sl-<a^ ^7] ^^7l(513)7> ^7] Beflo]^ 

^ ^^<HlAi ^A]^ >^7l ^ll^cl-^^71 (511-1) ifl^l ;^lN^cl-^^7l(511-N)^ #^ 

5q- ^7] Heflo]^ Al^i ^5>^^7l(514)ofl^i #^^V wlJE^H ^7] ^11^ ^^^^ t}7]] 

^ ^<^ll=f. «^7lA-l, >^7l Heilo]^ 71-^lal 2:7] ^^*>^ A.F.Naguib^. 

V. Tarokh^, N. Seshadri ^ A.Calderbank7> 1998\i IEEE "A space time coding 

modem for high data rate wireless communications"*^! 7l7l]£]o^ (A.F.Naguib, V. Tarokh, 
N. Seshadri, and A.Calderbank, "A space time coding modem for high data rate wireless 
communications", IEEE Journal on selected areas in communications, pp. 1459-1478, Vol, 
No. 8. Oct. 1998). 

<37> 7}^ ^1€^ ^5^^ 7] (Possible Sequences Generator) (519)^ ^7] ^^7]o\]a^ xgti 

^7] ^S^^^ ^l€:i-i-# ;^li^^i:-1 (521-1) ^lP^^i:-1(52i-P)s. #^tbcl-. '^^71^^, ^ 

7] 7}^ ^5^^71(519)^ ^7] ^^7]oll^i CilolE-11- ^>0^>^ ^^7} P7fl^ ^^iL 

^^o]B.S., P7fla] wlBlrS. 7}^ ^l€i( ^ -) 1-^ ^S^^tbcf. oj^Tll 

7>^ '"-m^-i-^ P ^7] ^ll^SU-] (521-1) tfl^l ;^lP'y^t:i(521-P)S . 

slJl. -^7] ^lltl^tH (521-1) ;HlP^^Dl(521-P)^ ^^3^^ wlH-i- zt^* ^7] S. 2<=>\]^^ 
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■^^^ tJl-s). STTC 913.^ '^3.^^ ^ ^ll^S7l (531-1) tfl^l ;*11M^^7] 

(531-M)^ ^^-71 11^^71 (531-1) ^lM^S7l (531-M) ^7] 

(521-1) vfl^l >llP«?l^i::-1(521-P)<^l>H #^*>^ «c}-^-^S 
^S^l-o^ ^7] hypothesis(517)^ #^tl-i=V. '=^7]a-1, >^7l 1^2:71 (531-1) i^^l ^lM^^7l 
(531-M)^]^i ^-g-sr]-^ ^^^-B: ^7]o\]A^ ^o] BPSK QPSK «J-^5zf, qam 

PAM PSK ^4 ^ o^i^ ^^Sln^, ^7] S. 

1^ ^11^^71(141-1) vfl^l ^lM^S7l(141-M)ofl>^i ^-g-tt «c}-^ol 2P-ary QAM «J-^o1h.S. 

^1-71 ^11^2:71(531-1) i^;^l ^lM^2:7l (531-M) ^A] ^7l 2P-ary QAM «J-<i=l-^S. ^^=1^ ^S. 

^7l hypothesis(517)^ >a-7l ^11^2:71(531-1) vfl^l ;«llM^S7l(531-M) ^^<^]^^ 
^"i^ ^ ^ -31-, ^7] ^11^ ^^7l(513)«^lAi ^11^ ^^1- *a^*>ji, 

^1-71 ;^1 1^2:71 (531-1) tfl^l ^lM^^7l(531-M) ^^<=>]^^^ ^SL^S. o]^o]:^ Al€^7> 

^7i 5fl^ ^iq-fii- -^<at]: ^ii^# *3i-M* 7>>s- ^11^ ^3-71 

^l^>7l(515)^ ^7l tJilB^l 711^71 (515)^ ^^1-71 hypothesis(517)<HlAi 7}^ 

^11^ ^7] ^ll^nf^S|-7l (511-1) ^^1 ;^lN^cl-^2}-7l(511-N)<^Mi 

81- Jl, >a-7l 7KV ^11^ #^uz|. ^7l ^ll^i:l-f'5|-7l (511-1) ifl^l >«11N^ 4^21-71 (511-N)<H1>H %^ 
ft ^s-i-^^ 7l&|# Tfl-artlrt:!-. <^7lA-l, >^7l pflB^ ^^71(515)^ ^7l Tlsl* 7^]^^ nfl 
Euclidean distanced ^}^^^. 

o]ed ^^S., ^7] v\]^^ 7ll^V7l(515)^ ^>7l ^>07HlAi ^A]^ ^ S.^ 7].:^^^ 

^l€^-i-«^l cfl«fl>^-l Euclidean distanced Til^art!: ^ 7]^ 
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(minimum distance selector)(523)^ ^7] T^e) ^^71(523)^ ^7] cfl 

;^1^7l(515)<^l^i #^^1-^ Euclidean distancel: ^ 7]^^ 7}^]^ Euclidean 

distance* >a^*>Jl. ^7] Euclidean distance«^l ^fl^^-^V^ ^7] ^^7]^]] 

^^tb ^.a wlHS. ^1/^^ ^€:7l(P/S: Parallel to Serial Converter) (525) 

S. ^o^7l 7]^ ^^7l(523)7> ^± Tie^l- 7>^1^ Euclidean distance<Hl *H^*> 

^ ^^^1- «fl >^>-§-*>^ '^Jl5l^(algorithra)<^lfe t^-^^ <^ji^^^o] ^^^^ ^ 

^^71^^^ tilE^Hl «a::iiel#(Viterbi algorithm)^ A>-g-^cfj7 7}^^}7]S. atlr, 

Vahid Tarokh^, N. SeshadriS^-, A. Calderbank7l- 1998\i ^l"?>t!- IEEE "Space time codes 
for high data rate wireless communication: Performance criterion and code 
construct ion, "(Vahid Tarokh, N. Seshadri, and A. Calderbank, "Space time codes for high 
data rate wireless communication: Performance criterion and code construction," IEEE 
Trans, on Info, Theory, pp. 744-765, Vol. 44, No. 2, March 1998) <H1 '^^HI^VtII -M^Sjol 
O.B.S. <^7]^<\^ ZL -^Mm ^55^^>7lS. ^4. 

<^7]^^, ^7] ^± 7]^ ^^71(523)^ ^^7] 7}^ A]^>^ ^5>^^7l(519)<^lAi ^A^tt S.^ 
Al^ri-i-oll cfl«l]A-l ^± 7]B\^ 7}^]^ Euclidean distance^fl «fl^«^>^ 

S., ^s^^o_s. P7fl^ HlSl-, ^ ^i.^a ^P-g: wn^^. =L^]r^ ^7] ^^/^^ 

^^7] (525)^ ^1-71 ^± 7]^ ^^7](523)o\]^^ P7flSl ^^M. 311 ^^sr>0^ ^ 

A] t^joiE-i Ai^>i a^... ^^^^^ 

-^71 S.. 1 tfly^l 5. 5<^1>H ^^t!" w>5!}- :y-ol STTCl" A>-g.*]-^ 7}^ ^7) ^fl^ 

-i-^df^ ^fl^ -^l^ BBllol^ A]^>, ^ ^1€^1- ^^*>^c)l, ^7] Hell 
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^1^^ ^ ^^^V^ -^'?]:<^1^ ^71 ^^7]2] 3.€r ^Eflm:^ 

^7] Heflo]^ Al^i ^ j^c^^ Al^>, olS]o^ o^ig C-flolE^x^ ^Xit^^. 

ttfl^ofl ^^IrCdata rate)^ ^i^V^^f. ^ c^jS., ^7] ^^7]7} 27fl^ oj- 

^a]^ ^-f , ^o^7l Heflol^ X]^^ ^ s)-<^^ ^^^^ ^^Hl^ife ^7] 2 

4^1- X-1*>7l- s.^ L7ll^ 3I|-^^ Al^i ^ c^l o] E^ 

^^l-ol ^7)1 tb^-^, ^^1 overhead)^ (LTp +Tt)/ (LTp+LTo +Tt)<=>1'4. ^ -^l 

wfl 7>^i::fjl 7]-^^^ ^7] Lo] 3.7]] ^7] ^^7]9] ^b]^]^^ 

^^1 25%<^lcf. oi^Ti], ^^7l ciioiEl ^^1- x^^}^ ;^^*V 



^Bl-'^i, ^ ^'^^ STTC# AV^^V^ O]^ X\^i^6\]X] s[o^^ ^^A] 

^^1 ^ 'IJ-^* $X^. 
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^ '^3.^^}^ P7ii^ ^7] P7^^ ^^ci* z^-z^-o^lA^ #^^>^ <a 

^ '^l^ f-^ Ali:Eflo1]Ai ^fl^ ^^^6\] A>-§-£]^ Al^il- #^1^1-71 ^ t!: ^^1 

^fl^ ^«fl ^l-§-^^ ^S^^y]s^, ^7] M7flsi ^ 

^^1^ aic^ji 3]-i4^ A]ig^ >y-7l cfl^l^H ^^^m M7fl^ cf^S)-7ll:^ 

* -i-^B ^^51^ ^2: N7fl^ ^A] «?l:Eim-#^ ^^^1-^ o]^ :f-Ai a] 

^^tfloflA^ ^fl^ 4^:^^^ ^t!: Al€^# ^^^m ^^^i, ^7l N7ll^ ^A] <LHflM-l- 

^ 'a^3£|i:«^, N7fl^ ^A] ^Bflu|-#cHlA-l #^*>^ ^A] z^-Z^-ofl cfl^A-^ u] 

^ ^^1^ ^Ai >^7i ^1)^ A]^>,s #^^1-^ 

^^J^>^ ^fl^ ^^7l# ^^-2.3- ^cf. 

S ^S^S]-^ P7HS1 ^^Cl#a2f, >^7l P7l]5l ^^Dll: Z^-Z^-oflA^ #^^>^ JBL WlH'i^^ ^ 
n^}^ ole^ -i^^ ^2: «J-Alo.^ ^2:S[H ^.^^-1:^ M7M ^2:7l#^ 7M 

^ <^]^ -f-^ AjA^E^ollAi ^fl^ ^^^oll A]-§-Sl^ Al^>hl- ^^^1-71 «J-»gofl $;1<HA-1, >5^7l 
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^il^ ^«fl ^>-§-^^ ^l^i* ^S^^^}^ 4^4, M7flsl ^S7l*ollA-l #^*>fe ^ 

S ^^^1: z^-^^-oi] cfl^flA-l cle] ^^j^ ^^jo^ a^o^i ^>i4o^ i^^ ^^7] Aj^^iSf cfl 

Alig<gs. z^-z^dl cfl^A^ plBl a^olS ^Vuj.^ ^^12^ ^Al >a^^ >^1.7l 



£ 6^ ^ ^^sl ^Al<:^loil nl-^ Al^^V B^H^^ ^S(STTC: Space Time Trellis 
Code, "STTO'S} ^^}7]S. tVcf)!- A>-g.^l.^ ^Ai7i 7^^^^ Sa]^ S^ol^. 

Aj-y] £ 6* ^^^V^, P7fl2l ^ii cflolEi til H( information bit)!- di CI2 da ... 

dpol >a-7l ^^7]s. <a^siia. ^7] <y^^ no]B] aln^ di d2 ds ... dp^ ^^/*il 
^^7l(S/P: Serial to Parallel Convertor)(611)S. "^7]^^. ^^^(index) P 

^ ^7] ^Ai7loilA^ ^A] Al^ ^ovofl ^Ai^ c-ilolE-l ti|B*^ 711^1- M-Hfiflxi^ , 
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71 A]^^ -y'iCsymbol) ^o] ^ ^ o^irf. ^y] ^t/^^ ^^71(611)^ ^7] 

cIlolEi tijE-i- di d2 d 3 ... dp* ^^^>oi 4^ ^ll<?lSt:-1(encoder)(621-l) ifl^l 

;^1P<?1^t:-1(621-P)S ^, ^7] ^^/^^. ^^7](611)^ ^1 c-fl<^le1 w] 

B di* ;*fll^St:-1 (621-1)^ <^lfl cilolEl dp* ;^1P^ 

^c1(621-P)^ #^^4. ^7l ;^ll<?I^Dl (621-1)^ n<^]^] ajB di* 

*H ^^s|ol o;^^ oi^T^ "y^^tl- ^ ^U^S7Umodulator 1)(631-1) vfl^l 

^lM^2i7l (modulator M)(631-M)S. <^7lA^, >^7] ^7] 4^^7loll ^wlS)cH 

711^1- M-El-LflH, STTC «o^^<^14. ^1^ 

^7] ;^lP^Si::i(621-P)^ ^7] c-flojEl h]B dp* *a^^><^ ^^"71 STTC ^S'^ 

<a^^^ ^ >^7l ;^ll^2:7l (631-1) vfl^l ^lM^S7l(631-M)S. ^7] ;*]1i^sd1 

(621-1) i^^l ;^lP<y^c-1 (621-P) vflY ^2:^ ^7] 7\^ ^-^'^\^^ ^A^lV S. 2^ 

ne^zi. >^l-7l ^ll^S7l (631-1) ;«flM^S7l (631-M) AA-^ ^7] 1^31=1(621-1) 

^lP^3Ci(621-P)<HlAl #^*V 'a^^H ^Isl ^^Slol ^S3> 

#^t]rcf. ^V7l 1^^71(631-1) ^fl^l ^lMiSS7l (631-M) ^^^^ ^^l-'?]: ^^]^ 

^ =L ^m\B.S. ^7]^^^^ %7] ;^ll 1^2:71 (631-1)1- <^lS. ^^^>7lS 

^71 ^11^^71(631-1)^ ^7] ;^1 1^31=1 (621-1) ^lP^3i:-l(621-P)«^lAi a]^^ <y 

^^V^ 71-^V^V ^ ;^11 1^^71(631-1)71- ^^51^ <?]:Bfli4(ante.nna)<Hl ^^-g-^l^ ^1^* ^tb 

^ Dl&l ^^sjol oj- «J-A]o|] ^-§-3:>7fl ^ ^ll€^7l(Puncturerl)(641-l)S # 
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<^7]Al, ^7] wj-^^S.^ BPSKCBinary Phase Shift Keying, o]^} "BPSK"e)- 

7]S. QPSKCQuadrature Phase Shift Keying, o]^} "QPSK"2l- ^^}7]S. 

^, QAMCQuadrature Amplitude Modulation, <^]t} "Qm"<^]^ ^^}7]S. PAM(Pulse 
Amplitude Modulation, "PAM"ol5l- ^t}7]S. ^cf) PSKCPhase Shift Keying, '^]t} 

"PSK"e} ^l*>7]^ ^4 ^o. ttj-Ai ^o.D^^ ^y] ^ 6<=>\]^]^ <?l^cll-^ 

7ll^7> P7flolH.s. 2P-ary QAM A>-g-tVrfji 7M^7]S. tbi^. 

<52> >^7l ^ll^S7l (631-1) xfl^l ;«ilM^S7l(631-M)^ z^-z^- ai^s- Si ^fl;^] Sjj* 

^ll€^7l (puncture 1)(641-1) vfl;^] ;«flM^^7l (641-M)^ <^7lAi, ^7] ^^^y] 

(641-1) ;^lM^^7l (641-M)^ ^^7] 1^2:71 (631-1) i^^l ;^lM^S7l (631-M) z^-z^-oij^^ ^ 
3i ^^-i- $1 vfl^l Sm* ^^stH €^ aflB^ri (puncturing matrix)<Hl ^>-§-^]-7|l 

€^t]r ^ ^11^^5|-7l(MUX 1) (651-1) m^^^7](651-ms. ^^^t^. ^ ^1- 

7l ^11^^71(641-1) ;H1M€^7K641-M) ^7] ;^ll^S7l (631-1) tfl^l ;^lM^2:7l 

(631-M) ^^<=^]^^ Si ^^1 sm* ^7i^^s. :?i 

<53> ne^i^ <^7lAl, >^V7l /^U€^7l (641-1) vfl^l ;^lM^^7l(641-M)7> ^7] nllH^^<^l 

^7l ;«lll^S7] (631-1) 141^1 ^lM^2:7l (631-M) ^^^^l^i ^^l- Si vfl^l Sm 

<54> 0^1^^ ^1-71 ^Al7lo]l ^Hl5)Ol ^A] o>Eflu|-S.o^ 7fl>-7|. 27fle|-Jl 7^^ ^-f , 

^1-71 27fl^ oj-E^jul-S.^ cj^ ^Al ^o> 47]] o:) n)] e>7l 

1^ n]):&S^^;^ 
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<55> j> =r 1 1 1 Oi 

{^n^ 11 ' L 1 o 1 iJ 

(column)^ ^ ^^-a- M-Bl-vfli^. ^(row)^ yJ^^^t]-, ^7] ^ 

^ nflHeJ^ P^o]]A] <i5^^H(element) "1"^ ^^^^ ^^^>^1 ^Jl ncflS ^sfA]^] 

^1^1 ^Vcf. ^. ^7] nflBS^^i Pi«mA-1 ^ ^'^l^^'i^, ^ 

•^l-^i^ ^11^^ "etEflq-^^f <a^€ ^li^^7]oilAi ;^12^^ -^VEflM-*^! -a^^ 

^tbc}. ^efl^i. ^7l a^-g-^ SJE. eflolHCcode rate)7> ^^-71 €^ 

<57> ^ c^.^ c^]S., ^7] ^^7]<^ ^HlSl<H t>tfll4#S^ 7fl^7> 27^^ 7>^ ^ 

^, ^7] 27flS^ ^Al ofEflufl-^ ^A] :^o> 67flo^ 4]^*^ «fl *>7l ^ 

<58> p^rlllllOlllllOi 
[^^-6] 2] ^LllOlllllOlllJ 

<59> >^V7] 2<^1A-1, nflBS^^» M-El-i^°i , ^7] ^m^^ Pz^l^i ^ 
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<60> o]^ ^^S., ^^7] 1^^71(641-1) vfl^l ^lM^^7l(641-M)^ i^m^^<^l 

Tfl <a^S]^ ZLTflS. ^32l.A]7]7ll4 ^^*>^ ^ll4#2l-7l (651-1) Ifl^l 

^lMcl-^5^71 (651-M)S. #^^1:^.. ^7] ;*)llt:ff'2l-7l (651-1) ^fl;^l ;^lMi::l-^^7l (651-M)^ ^7] ^fl 
l€^7l (641-1) ;^lM€^7l(641-M)<^lAi #^3:>^ 'a^^H ^^sj-tb ^ 

<?l-tflM-(ANT 1) 1^;^! ^IM <?]:tfli4(ANT M)S #^^^4. ne^^ <3i7lAl ^Vy] ^sllicff^^y] 
(651-1) ifl^l ^lM4#3|-7l(651-M) -g-^*^! tfl«fl^^ ^^*>^ cf^s]- :^c1.. 
<6i> ^7l ^lli:l-^S|-7l (651-1) ^lMi=1-#^7](651-M) n sf^^o] -^a>b:>^s. 

'^7lA-l^ ^1-71 ^llCf^S|-7l (651-1)* <^ <^1S ^^*l-7lS ^1 ll=f#S|-7l (651-1)^ ^ 

7l ^ll€-^7l(641-l)ofl^i ^^1- S^^*>J1, ^7] nflB^J^'^l ^^t}?W ^^7] ^11^ 

^7l(641-l)<^lA-1 Alsl- C^-^sl-tbcf. >^7] uflBS^iSl 'i&l^H7> "1'"^ 

^-f -^7] ;Hllt:1-^^7l (651-1)^ ^7] ;^11^^7l(641-l)<^lAi #^s:>^ ^SL^ ZLCflS. ^7] ^] 
1 ^^^^^-(ANTDl- -i-^ ^^^>::l, ^^7] nflEsJ^s] <^^^B.7} -O"^ ^ 
A ^1 11^+^^71(651-1)^ ^7l ;^ll^^7l (641-1 )<H1>H #^*]-^ ^^7\ ^o.H.S. H31]<^1^ 
^ ^J^^ 7] (training sequence generator)(661)'^l^i #^^>^ ^S., ^ '^l^^ 
s).^^ Al^^l- ^^^H ^ ^7l ;«fll ^Ai o>E^iul-(ANT ^sfl ^-tlt!:^. ol^ 

^-^s ;HlMi=l-^5|-7l(651-M)^ ^7] >^ilM€ ^7K 641-M)<^1>| '^J^*}^, ^7l 

nflEs^>,oil ^-g-§>7ll H511<^1^ Al^i >^5'^^7l(661)<^lAi #^^>^ Aij:^ 'g^^H ^ 
^IM <^EflM.(ANT M)l- -i-^ll ^^^cl-. *^7lA-l, A^7l nllEiJ>^7]. ^-g-S]^ ^A] 

^ -^71 3x|-<a^ Ai^>;7l- ^^sl^ ^^v<^H. ^71 Befloix^ Ai^^^ 7l^ yj-^jzf ^<a^l-7l] 
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<62> HHflA-l, ^4^0.^ ^1-71 ;^ll ^EflM-(ANT 1) m "^VeflM-CANT M)* 4^ 

^^-71 ;*fll <?l:Eflu|-(ANT 1) tfl^l ^IM <^]:Bfli4(ANT M) c-flolEil- 

nfl^ofl c-11o]E| ^=g^l-(data rate)<^l ^^7^1-711 slfe ^^l^f. ^7] ^ 6<^l^i^ 
T^m^^-^l ^-§-*Ml 1^^71(641-1) ifl;^1 ;^lM^^7l(64l-M)7> ^^*V^ ^^-^ ^^*>^^1 
'Sr. ^^7] ^ll^-g- 71 (641-1) tll^l ^1M^^71(641-M)<H1A-1 ^^*>;<1 ^JL ^7] ;^llt:l-f'^ 

71(651-1) ^^1 ;^lMcl-f^5)-7l(651-M)7> ^^7] DflHSliofl ofsl- cf^sj-^H ^ 

^S. 9X^. o] ;g o. ;^1 1^^71(641-1) ifl^l ^lM^^7l (641-M) ^Sfe ;^l7l 7>^f-^ 

1-€:<^1C1-. 

<63> ^1-71 £ 6<^]^^ ^^tb «>5q- ^01 ^ ^^<>11A-1^ sj-<a^ ^1€^1- ^^^^-^l ^^7l 

^ 4^^^>7l nfl^oil c-flolE^ ^^l-ol ^7>*>7ll €14. 
<64> ne^^ o^7lA^ :£ 7«. %3i^}c^ ^7] ^^7Hl>»«i ^^^V^ Hell<a 5.«a(frame format)* 

<65> ^7l £ 7^ £ 6^ ^^7HlA-l ^^5>^ Heflo] ^v^^ 711=1=^ o.^ S.^]^ ^^^M. 

<66> >^7l £ 7* ^^^oll ^01 ^7l £ 6^1 ^^7H1 ^tflM-l-Sl 7ll^7> 27llol 

^-fl- 7>^^^l-7lS. ^t:^. ^7] s. 7-t #2:*>^, ;^1U <?]:E11M-(ANT 1)^ ^12 9l^]M 
(ANT2) ^l-^-i: *«11 ^-tl^l^ ^efl<y i^fi^ Heflol^ a1^^ ^;a:(Training 
" Sequence)(811):2l-. ^S. clWlH-f ^a] tI-:^(d: Data)l-(813):2l-, 2l-<^^ ^l€i ^?i(P: 
Pilot)#(815)S ^^^^1=1-. ^7l BBllol^ A]^^ ^Ai ^:^(811)^ ^7] ^^7lS!l- ^^7]:^ 
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^^^^ Heflol^ ^l€i7> ^^5]^ ^7] DflolE-1 ^:?>1- 

(813)^ ^^1 ^^5]^ sl-<^^ Al^i ^A] ^^M:(815)^ 

^ ci]<^lBi 511^ ^'U^ ^m^7> ^^5)^ ^It, ^71 Heflo] 

^^7l7> ^71 j£ 3011A-1 ^^tb wl-iq- :y-oi (1) >^7] Tj Ai^^oflA-^^ :sefloii^ Al€^^-i- 
^Ai*>£^ ^l*H^V:a. (2) Td ^l^^^HlAi^ c-iIoIe^^ ^ai^I-^s. ;ii]«^^^>ji, (3) ^ 

^7> ^o^A^ cljoiB] ;5i^l-ol ;^-l*>£)fe 9X^^. ^ ^7] 

-9-5. cfloiEii- ^^€r>ji, ^V7i ci]oiEi7> -^^<H1 ^'a^H 

<67> ZLe^'a <^7lA-1 £ 8^ %^^}<^ ^7] 6<^l^i ^^^tt STTCl- ^]-§-*l-fe 4^<0 7l ^3:<H1 

<68> ^7] £ 8^ £ 6^ 7] ^^6)1 ^-§-*>^ ^Ai7i ^Sl- 7l]5f^^S £Alt!: 

<69> ^V7l 3£ 8^ %l-2:^>^, ^^-1 ^^7lollA-^ (ai r ^ ^^Otl: ^ 
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^mt-il, o>Eflu|-(ANT 1)1- ^11^^-^^7l(DEMUX) (911-1)5. 

«^i^5]ZL, ojel ^o.^ ;^1N ^A] ^EfluKANT N)» -f-^ /^lN^tq-^s|-7l (911-N)S 

^^^14. ^^7] /^ili^cf ^51-71(911-1) tfl^l ^lN^t:l-f^S)-7l(911-N)^ ^sfli ^a] o]:Eim-(ANT 

1) ifl^l ^IN <y:Bfli4(ANT N)«H1>H ^cl-#5|-*H ^fl^ ^^J7l (channel 

estimator)(913) ^iB^ ;^1^7l (Metric Calculator)(915)S ^7]^^^ , ^7] 

^cf^^7l (911-1) vfl;^] ^lN^i=|-#s^-7l(911-N)fe 'a^S]^ a]^^ ^r^^^^Vo^ c-flojE-] 

H3ll*^l^ Al^>:^ #^^1-^ ^<=>]^. <^7]A-1, >a-7l ^^1 1^ ^-#21-71 

(911-1) vflyc] ;^lN^tq-^^7l(911-N)7]- 4^ai aij:^ ^cf^j^^].^ i)-^^ .^7] £ 7<HlAi ^i^tb 

^^1 ^^7lo1lAi ^.Al^V ^A] ^^oj] ^-g-^>7l) l=l-^^t!- ^Bl^^^ ^^]^. 

^, Ai^7]- Heflo]^ Al^>^7l- ^^slfe ^:L>"^a ^7] ^U^i:]-^^7l 

(911-1) ^lN^4#^7l(911-N)^ ^71 4^^3^1fe ^^71 ^^7l 

(513)5. ^71 ^Al Al:£7]- c1]olEl7> ^^V<a ^-f ^7] ;^11^t4^2|-71 

(911-1) i^;=^l.^lN^cf^^7l(911-N)^ ^1-71 ^^sl^ ^M. ^7] ^]^7]C915) 

(911-1) vfl^l ^lN^4#^7l(911-N)^ ^7l =^-^3^^ ^<U^ ^l€il- ^71 ^11^ ^>g7l(913) 

€^ ^'U^ ^^5^>^-^^S, ^1 1-^1:1-^^21-71 (911-1) vfl^l ;5ilN^ 1:1-^^71 

(911-N)^ -S-71 €^ i'flH^^'^1 ^^*>7ll ^7] ^AiA]^^ c-llolBl HSIlol^. A|^>h 

^'U^ ^^^s^t}^ ^<^14. ^. ^7l tii]Ei^>^o| <geiniB7]- "i"<a 
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^7] 1^4^21-71 (911-1) tfl^l ^IN^ 4^51-7] (911-N)^ ^S.^ ^7] DllBS^ ^1^7] 

(915)S #^^1-J1, ^1-71 nflHS^^iO^ <i&l^H7l- "O'^U ^-f ^1-71 ^] 1^4^^71(911-1) 

tfl^l ;^lN^4^^7l(911-N)^ ^« >^7l ^1]^ ^^7l(913)S- #^t!:4. 

<71> ^1-71 ^11^ ^^71(913)^ ^7] ^11^4^^51-71(911-1) Vfl^l ^lN^4^5l-7l(911-N) Zl-Zl-oll 

^^ ^^1-^ Heflol^ X\^^ ^S^^7](914)^]^^ ^S.^ 7}:^JL ^^^^ ^ 

=1 hypothesis(917)5. <=^7]^^, ^7] BBfl^l^ ^1*^ '^3^^71(914) 

^ *^7HlAl ^A^^ Sellol^ Al^^ jq.^^ Al^>h. ^ >^7l £ 6<^1>H ^^t!" H5ll<il 
^ ^1€^ ^^^^ 71(651) oil ^J^^sr>^ Hefl^l^ ^1€^ 4"^^ ^1€^4 ^"atb Bell^l^ 
Ai^>, 4^^^ ^1€:^1- ^3^^s^>Dl, 44^i ^fl^ ^^^7i(9i3)7> ^^llB^i 
4 'iBl^B7l- "1"^ ^^<^1>H ^Ai^ >a-7l ;^li^4f'2|- 71(911-1) m^l ;^1N^ 41-^71 (911-N) 

4 %^ -^1^4 ^7i eefloi^ ^]^^ 71(914)^1^-1 tii5i*>oi ^11^ 

^1-711 s]^ ^oicf. c*i7lAi, ^1-71 Heflol^ Al^>^i 3i^o^^ Ai^^^l- 7V4:ii ^11^ ^^^^>^ 
4^^ ^^7l #ell 7l# ^^«H1A-1 ^x^^ B}s>\- :^o] vahid Tarokh4, N. Seshadri4. A. 
Calderbank7> 1998^1 IEEE "Space time codes for high data rate wireless 

communication: Performance criterion and code construct ion, ""Hi 7l7ll4*H $X-^^^ <^7l>l 
^ n ^M]^ -a^^ '^<8^*>7lS. t!:4(Vahid Tarokh, N. Seshadri , and A. Calderbank, "Space 
time codes for high data rate wireless communication: Performance criterion and code 
construction." IEEE Trans, on Info. Theory, pp. 744-765. Vol. 44, No. 2, March 1998). 
<72> y}^ ^1^^ ^5^^ 7l (Possible Sequences Generator) (919)^ ^^7H1a-1 ^^a] 

^7] ^S^^^ ^]^^^-^ ^11^^4(921-1) tfl;^! ^lpoi^4(92i-P)s. #^t!:4. «^7l 
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-^-71 7}^ ^5^^^71(919)^ ^7l ^Al7]o1lAi t^]o]B\^ ^^^m ^^71- P7flS] 

^3^^^ 7>^ ^l€il:^ P 7flfi1 ^7] >lU*?lSt:-1 (921-1) ifl^l ^iP^^c-l (921-P) 

S. 'a^^^, ^ll<?l^c1 (921-1) ;HlP^^i:-l(921-P)fe wlB* ^7] 

^Sfl S. 2oflAi ^o] ^ >^ll^S7l (931-1) ;^lM^2:7l 

(931-M)S. ^7] ;*ill^S7l (931-1) ;^lM^S7l (931-M) ^7] ;^ll«?l^t:-1 

(921-1) ^lP^sc1(92l-P)ollAi 913.^^ tiiB-i-^ ^lel 

^S^><:^ ^ll€^7l (941-1) vfl^l >5llM^^7l(941-M)S ^71^1, ^7] ;Hll^S7l 

(931-1) vfl^l ^1M^S71(931-M)<^1A-1 ^-g-^>^ ^2: ^7]o11a-1 ^i^tb wj-sq- :y-ol bPSK 

^4, QPSK QAM PAM ^o^-^^^^i)-, PSK ^^zj- ^ <H:!=^ t!" I}" 

^^S. ^^js]!^, >^V7l i 6^ 1^2:7] (631-1) ^lM^S7l(631-M)<HlAi ^-§-t]: 1]-^ 

o] 2P-ary QAM ^J-^o]^^ ^i-y] ^1 1^^ 2:7] (931-1) ;^lM^S7l (931-M) ^^y] 2P-ary 

QAM -tlJil- 

^7l 1^^71(931-1) ifl^l >^lM^2:7l(931-M)^ -^-71 ^^lll^^cl (921-1) tfl;^l 
^lP'ysDl(921-P)ollAi ^7l 2P-ary QAM ^2^^ T ^^7] ;^11^^7l 

(941-1) vfl^l ^lM€^7l(941-M)S- ^7] :^11^^7l (941-1) :^lM^^7l (941-M)^ 

^7] 11^2:71 (931-1) ^fl^l /^lM^S7l(931-M)<^lAi #^tb ^^-i:^ 'a^^H ^7] £ 6 
^ ;^ll€^7l (641-1) tfl^l ;^lM^^7l(641-M)<HlAi ^^-g-tb oflH^r^iSl- ^'U^ oflS^ 

^•^1 ^^-§-*>7fl ^^t!: ^ hypothesis(917)S #^tl:^-. ^7] hypothesis(917)^ ^7] 
.€^7] (9.41-1) _ifl>^l .^1M.€.^7.1(941.-M) .^^<=^\M ti-_^^.^3i)., .^7] . -^^7U913MH. - - 

<a^*V:a. ^7] 1^^71(941-1) vfl^] ;*flM^^7l(94l-M) ^^^-oiia-] 
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^^^S. c>l^<^^^ ^]^^7]- ^7] ^11^ -^^^V 5]]^^ -i-^^M* °fl^ ^V-a- 

^^^>7ll 1^^71(941-1) tfl^l >llM€^7l(941-M)<Hl>H ^ ^-f ^^7] 

oflA-l #^5lfe Ai^^ ^^x:f. HH-iM-, ^y^] ^ ^^^<^]^^^ ^7] ;^11^^7l (941-1) 

^lM€^7l(941-M)7> ^^7] oflee^^^cHl ^^^7]] -^2]-^ =7^^^1-:il, ^ ^ 

nl-sl-^i. ^1-71 t^lB^ ^1-^:71(915)^ -tl^, ^ ^71 ;^1 1^1:1-^^71 (911-1) ^fl^l ^IN 
^^•#5l-7l(911-N)oll^i ^J:l-<HlAi ^V7l i^<^^ Al^^isq- ^^7] 4*^5^ ^l€i7> 4^^^ 

^11^ ^tl: ^^>^> ^IH^^ ^l-yr^^l^tbcl-. nslJi, 2l-<a^ ^1^^^ ^ 

^71^ ^ ^^71^ S-^^Hl^i nlBl ^Ji o;^^ Al^>,ol7l nfl^ojl t:!^^^ nfl -^-71 ^^^g^ X\ 

t^^^ ^1^ ^^ ^7] ^1^71 (915)^ ^7l hypothesi s(917) 

■^^l^i 7H> ^11^ ^7] ^ll^cl-f^5]-7l (911-1) ifl:^l >^lN^nl-^5l-7l(911-N)<^Mi # 

^t!: *a^*>jl, ^7] 7}^ ^71 >11 1^1^-^51-71(911-1) vfl^l >llN^cl-#^ 

7l(911-M)ollAi TIE)* Tll^tl-^-. «^7lA-l, >^7l ;^l<+7l(915)^ ^7] 

TlBll- n}j Euclidean distance* ^l-§-t!:T:l-. 

ol5i ^o^s., ^7] v]]^^ ^1^71(915)^ ^^7HlA-l ^A]^ 4. o;^^ 2.-. 7y^^ 
^1€^#<^1 c)l^>«-i Euclidean distancel- :^]^^ ^ ^± '^^71 (minimum distance 

selector)(923)^ ^7l ^± ^^71(923)^ ^7l t^]^^ ;^1^7K915)<Hl^i #^ 

^>fe Euclidean distance-f- # Tlel-I- 7>;^1^ Euclidean distance* ^^^fJl, -^71 ^^ 

^ Euclidean di St ance<Hl «il^s:>^ «1B# ^7l ^>il7HlA| ^a1^ HlB^ 

•^1/^1 ^^7](P/S: Parallel to Serial Converter )( 925 )S ^^tb^l-. ^7l ^± 7^^ ^ 
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^7](923)7} Euclidean distance<>il ^^s>fe alBl- 4^^^ ^>-§- 

el#(Viterbi algorithm)^ A>-§-t!-cl-ji 7}^^-7]S. ^cf. ^7] tilB^w] "^jiel^l- A>-g- 

*H TlS^l- 7>X]^ HlE^ 2).^^^ ^J-71 ^Efl 71^ -¥-&<:>flAi ^tg^ «> 

^o] Vahid Tarokh^!]-, N. Seshadri^, A. Calderbank7> 1998\i ^Itttb IEEE "Space 
time codes for high data rate wireless communication: Performance criterion and code 
construct ion, ^^fl^VTll ^^SjcH ^-^S-S. «^7lA^^ ZL ^M]^ ^^^^ ^^^t}7]S. ^nf. 
<76> ^7lA^, .^1-71 T^Sl ^^71(923)^ ^7] 7}^ ^5 7] (919) «ll ^^Jtb 3.^ 

Al^^-i-ofl cfl«l]Al T^B^l- 71-^1^ Euclidean distance<^1 «fl^^}^ wlHl- ^^^s:>^ 

^^71(925)^ ^j-71 2^:51 7lE^ ^^7l(923)<^lAi P7fl^ ^gli ^^*H ^ 

tfloiE] A]^^ a, a^... a^^ ^^^].^ ^^^Icf. 

<78> ^71 ^^71^ 27flSl ^Al ^Eimi-^ ^Hl^VJl, ^7] =^^17]^ l7fl^ oV^fl 

7] 3^- ^-Br ^S.S. 

<79> [i^^A^ 3] ri=hiSi^-HtL2S2a-<-ni 

<8o> ^7i i^^ Ai^oflA^ ^Ai^ Aij:§ M-Ei-iflD^, sj,i^ i«i^ a] 
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(noise) ^i^^ M-Ei-tflt^. ttBfli^i- ^n^^ ^Ai^ Ai:£7i- ^^^<^1 

<8i> «a -^71 ^^7]7} BPSK ^-§-^1-^. STTC ^^^^ ^^^(o] 

^> "constraint length"5l- ^1^1-71^ (constraint length = K) ^-t-» ^M^}^, ^ 

y] ^^7loll cH-g-^V^ 4^^7lollAi ^Al^l-^ Al^ Si.i^f S2,i^ ^^.a. tflolEl alJE 

... , dt^ S^dinear combination)-^^. S^^nf. ^EflA^ ^xiyjoilA-l^ ^7] cfl 

olB] tilH dt-K. ... , dt^ 7>^t!: 2:^* jl^S^M ^7] X\s. si.i^^ S2.i^ 7>^ 

-2.-^ -^^^^tbl^. ^7] .£ 8<Hl^i ^^tt ^o] Aj.7l 7].- >gA^7l 

(919)<^l^i ^i-^^tbicf. nelJi, ^fl^ hi^il- h2l- cl-g-^fl^i 7l->a-^ Ai^§ A^A^^fl 

n^A] '^l^Tll >a-7l ^]^^4r ^l^*>7l ^7] ^fl^ hi4 h2» '^^'^V 

0>nV sV^cfl. ^1-71 ^11^ hi^q- h2* ^^7loflAi ^%t}7] ^^flA-^ ^^7lo1lAi ^i]]o]^ A] 

<82> ^^^O.^ >a-7l Seflo]^ HBfl^aSl St-?-^<Hl ^"^J^H ^^71 

^•^^71^5] ^7] 7}^^}7\] ne-m t!- iefl'y^<=Hl^i ^11^ ^^^^1 ^s^^} 

^ ^4 ^11^ ^^71- BBl-eTfl ^A^^l-ig Hefloj c^le^l^c frame error rate)^! ^7|-^]-7ll 

^7] t^]o]B\ ;^^l-ol ^rtt!-^-. 
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<83> <^ ojlS., ^7] #Sfl 7l# ^i^tb Wf^ ^<^1 ^ ^efl'y ^91 3.^ L7flSl Sj--^^ 

^ ^^Vl-o] ^^lltVcfig. ^ti^^l ^(overhead) ^ (LTp 

+Tt)/ (LTp+LTd +Tt)^1i=^-. ^ ^3-71 C^lolE-ll- ^^<y Td7> >a-7l Sl-<a^ Al 

^^*>^ Tp2] sn ^<:>1» 7>^i::fJI 71-^i^ ^-f , >a-7l L^l tiling aTfl ^4^^ 

^-T- ^^7l^ ^^fl ^tH^flJB^ 25%ol4. ol^Tll. ^Ai7l t^jolEl ^^1: 

^]^^ 7l-^^t:f^ 9X9i^. =L^]^ ^ ^^<^M^^ 

^ Ai^il- ^Ais:>^ igiS ^o] cvqe^. c-iloiE-l# ^^^^ ^712^ 

s)-^^ Aj^^il- ^Ai^tq., ^ ^t^^ s}.<^^ ^l^^l- 

4^Al^>^Ai£ cflolEl ^^1-^ ^-l^Vi^^l ^7l iql^ofl Al^e^ cilo]E^ ^^l:^<HlAi ojs. 

^, 7l^^ STTCl- A>-g-*l-^ ^AijloflA^^ a:]-i4o] Hell<ao11 LTd alH^ ^ii cfl 
^1^1* ^ ^-^M-, LTp + LTd ^x\^ ^ oxt^^ 

^*>^ cfolw^AlE] o]s.(diversity gain)I£ H^S. -6-^1^1^!^ ^o] 7}^^t:^. 
<84> zL^^ c^7]A^ S. 91- %>S^V<^ ^ ^^2] Al^e)lol^(simulation) ^4* #3^:^-715. 

<85> >^7l £ 9^ ^ ^llrefl^l^ 7l]2f^ iEAltt ^efl^ojcf. 

<86> ^7] S. m ^Ss^V^a. 4^^7151 27flolji, STTC ^S^<^a1 :^-g-^> 

^ constraint length 5olt^(K = 5). ^3: BPSK "^^^-^ ^-§-*M. ^ E.^'^^ 

20 ^^S- -T-^^Slo^, <aaVa^o.^ 15711^ C^lojE^ ^^2]-, 57fl^ 2]-^^ A]^^ A]^ 

^^o] ^-g-£)B^. ^^7]$] ^Al ol-Efli^^ 17M^ 7V^*>7lS. Stb.-^l-7] 27flSl -g^A] 
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^x]^ Ai^7> A-ls ^^^91 e11<^ell^l 5)l^]^(rayleigh fading) ^fl^# ^Jl. ^fl 
^ ^^^^ ^^^<^i 100%^ Jl 7^^1-71^ tJ:^-. 

<87> ^7] £ 9^11 ^^^S\o] oj- :^o] ofl&l-i: O.l^ 7^^ nfl ^ ^1^^ ^tiV^ 

<a STTC ^^71, ^ ^l€:i^» n tflolEil- ^A1^>^1 ;g ^1^^-^ 

^1= 2[dB] ls|-7> ^^^5^^ <t ^ <^1^7fl <Hle1# ig'^l^i ^^^^ 

^3^-^ ^>^5*>>;lD> ^ ^r^^ ^^1- Tgoil^^-i 7fl>a^ 7>;^^^i:l-. ^, "g^^^ STTC 

^^y]^ ^-^ ^Bflq-i-o] s|.<^^ ^1^:^,1- ^Ai^ nfl tfl^^lB-ii- ^Al^ 

5--1M-. ^ ^^^'Hl STTC ^^7l^ ^-f S}-<^^ Aj^^l- ^A]^ afl ^^li c-flolEil- -^Alofl 

7M^4. oj-i- lajjii^l-a^ ^1^, ^ ^T^o^ STTC ^^7]^ ^^^^ STTC ^^7]o\] ^3]^ ^ ^ 

WflSl t^]o]B\ ^^1- O]^^ 7|-^Cf. 

^oflA^ ^fe 7M ^^o] 7>^^^ l-^r^l^. ne-l^s. ^ 

^^^^^ i^^sq- ^^«]: ^#011 ^^fl ^vcf. 

<89> Wl-S!]- ^ STTCl- Al-§-^>^ O]-^ ^Al AlA-E^oflA] ^A] 0VEflu|-^S 
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^^^S. c-llolBl ^]7]^^^ o]^^ 7>:5lcf. ^7] STTC» ^>-g-*>^ 

-f-^ Al>,EflciiA-l 5)-o^^ Al^^^l- ^Ai^>^ ^^^o_^^ t^]o]B\ 
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i^i^^} 11 

^7] A>-§-5l^ ^5^^7li2l-, 

^>7] M7fl^ ol-Efl^S. ^7l M7fl^ ^^7]* Z^^^ll^^i ^ 

-^1-71 ^'S'^l ^^-71 ^^a^M M7fl^ 4 

^3^-71 ^^^S ^1-71 ^1-^1. 



^1-71 M7fl^ €^711- Z^-Z^-^ ^V7l M7ll^ ^S7ll- Z]-Z]-o1lA-l 4]'i^<Hl 
^7l Al^>.7> ^<?3^^ ^'g*^ 7fl^» ^^tb 7fl4^S ^^^^ ^^-^.S. ^7l 



49-37 



0030004582 ^^ 'U^}- 2003/10/10 

3] 

I 



I^^^J- 51 

^"^S]^ ^^l7l- >^V7l M7l]^ ^Efli4-i-it^ ^olsr>7ll ^^1. 

[^^^j- 61 

^7] MO] 2o]jL, ^7] ^"i^* ^-^^^V^ 7fl^7]- 47fl<a ^-f ^l-7l 

^ ^7l . 
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4] * I 1 o 1 ij 

^^1 aflHS^i Pl<^l>^ <i (column)^ «8(row)^ '?VBflM-<^l 



^7] UO] 20]JL, ^7] ^^^*>fe ^'i^fi] 711^71- ^>7l 

p^rlllllOlllllO-i 

[^^Xj 5] ^LiioiiiiioiiiJ 

DfljEsJ^ PgoflA^ ^(column)^ «S(row)^ ^EflM-<^l 



49-39 



1020030004582 ^^ '^^7.}: 2003/10/10 

^11^ ^^^^ ^\-%-^^ ^S^i^}^ ^^is^. 

^^^^ ^^i-^s 

^ ^^asli^ ^^^^ ^^1-2.3. ^1-71 
[^^^J- 10] 

I^^^ 111 
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121 

^7] MO] 2o]JL, ^1^1^ ^^^^>^ '^'il:^ 7ll^7V 47ll<a ^\7] 

^ 63)- ni]H^^<^i ^-g-^i-Tfl Ai^>i7]- -a-'ys)^ ^^^^^ ^^j^s ^> 

1 1 1 Oi 



r 1 1 1 ui 

6] « L 1 o 1 ij 



^7] I'flB^^ Pl^HlA^ ^(coluran)^ ^:?>, li(row)^ "?>Eliq-«^l 



131 

^^1* ^^<^1 cfleflA^ n]sl ^o]£ ^>ufSl ^^1^ ^Al .^-7] ^11^ 

* Aj^^S #^^1-^ N7fl2] <^z].^s\-7]^3\-, 

>a-7l N7fl^ ^tq-^5|-7l#<HlAi #^*>^ ^t!- ^1€^§# <=>l-§-*H ^ 

^1)^ ^^7l# i^^^ *m ^7] ^^]. 
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14] 

^'il-^ 7fl^l- ^^^V 7fl^S. ^^^^ ^^-^S. §>fe -^7] ^^1. 

[^i^^J- 15] 

^113*J-<^1 9X<^^], 

161 

^113«J-«^1 9X<^^^, 

^7] Al^>,<a^ ^^^S. t}^ ^7] 

17] 
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^^7] . 
18] 

^y] -Al A],g^^o11 ^oM 7fl^^ ^<U^ 7fl^S 

^^^^^ ^^-^S ^7] 

19] 

^y] ^^H-^^l ^^^i Ai^is #^^V^ ^^#3] ^^1^ ^7l^ 

51 £^ -i^^^ *m 

201 
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(frame error rate) 
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